Motor activity and spasm were for many years regarded as factors of great importance in the genesis and symptomatology of chronic peptic ulcer. In recent times, however, the factor of myospasm has claimed far less attention, the emphasis being placed almost entirely on acidity as being of greatest significance in the etiology, symptomatology and therapy of peptic ulceration. There is little reference in current literature to the relief of muscle spasm as a factor of importance in the healing of peptic ulcer.
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It is suggested that motor activity is in fact an important element in the pathology and clinical features of chronic peptic ulcer. There are numerous conditions in which myospasm and peptic ulcer are associated and also some conditions of gastrointestinal hypotonia in which peptic ulcer is rarely found.
Radiology
Spasm of the stomach or duodenum is the usual accompaniment of peptic ulcer as seen by the radiologist. In hour-glass stomach associated with gastric ulcer the deformity may be entirely spastic, while in duodenal ulcer most of the deformity, often with pseudodiverticula, is due to spasm. Radiological evidence shows a close association between peptic ulcer and gastric or duodenal myospasm.
Pain
There are two main views about the cause of pain in peptic ulcer. It used to be widely held that pain is due to muscular contraction and increased tonus in the stomach and duodenum (Hurst 1911 , Bolton 1928 , Douthwaite 1947 . More recently the acid factor in producing pain has been regarded as of prime importance (Pickering 1951) .
Acid as cause ofpain: There is little evidence to support the theory that acid contact with the ulcer causes pain. There is considerable evidence that pain is not initiated by such contact: (a) Sensory perception in the gastrointestinal tract is limited to the appreciation of changes in muscle tension. (b) Typical symptoms of gastric and duodenal ulcer may be present without an ulcer. (c) Peptic ulcer occurs in the complete absence of pain. (d) In carcinoma of the stomach pain may be severe in the presence of achlorhydria. (e) Acid barium meal radiography often demonstrates complete absence of pain while the ulcer crater is filled. (f) Acid placed on a gastric ulcer crater under direct vision at gastroscopy in the conscious patient does not cause pain (James & Kenefick 1974).
Motility as cause of pain: (a) Investigation of patients by intraluminal pressure and radiological studies has frequently shown that intraluminal pressure wave activity of the stomach and duodenum is increased in patients with peptic ulcer during evacuation of the barium meal. Patients with duodenal ulcer who experienced pain showed increased intraluminal pressure wave activity during the period of the pain (Smith et al. 1957 ). (b) Acid-barium meal studies have shown that abnormal motility and pain are associated. Pain occurs with the onset of hypermotility and ceases when motor function returns to normal. Pain is absent or diminished in the absence of hypermotility even when the acidbarium meal is seen to fill the ulcer crater (Ruffin et al. 1953 ). (c) Vagotomy results in gastric hypotonus and it is significant that pain is absent after vagotomy even though the ulcer may still be demonstrable by radiography. (d) Colicky pain in the gastrointestinal tract is not always spasmodic or of short duration. It may sometimes last for several hours and may be mediated by spasm of different groups of muscle fibres.
Motility and Gastric Secretioni Distension of the antrum is an important stimulus to gastric secretion. Dragstedt et al. (1953) showed experimentally that this stimulus is mediated by changes in intragastric tension associated with motility of the antrum.
Pregnancy anidPeptic Ulcer
Pregnancy has a favourable influence on peptic ulcer. In a review of 10 000 pregnancies and 2 000 abortions, Avery Jones (1947) found no cases of peptic ulcer. Crean (1963) suggested that 'the improvement that occurs in the clinical course of peptic ulcer during pregnancy cannot be attributed, on present evidence, to alteration in gastric secretion, and that some other mechanism must be considered to be responsible for this clinical effect'. A significant factor in the healing of peptic ulcer during pregnancy may be the hypotonia of smooth muscle which is known to occur. 'Relaxation of the cardia, stomach and the whole of the intestinal tract occurs in pregnancy as a result of the inhibitory effect of progesterone on all smooth muscle' (Clyne 1963) .
It is suggested that in pregnancy healing of peptic ulcer is associated with diminished muscle tone in the stomach and duodenum.
Hypotensive Drugs andPeptic Ulcer Hypotonus in the gastrointestinal tract is a recognized side-effect of many of the drugs used in the treatment of hypertension, especially the ganglionblocking agents. A study of mortality and morbidity figures in several series of cases of hypertension under prolonged treatment by hypotensive drugs shows that peptic ulcer is extremely rare in these cases (Smith & Fowler 1955 , Smirk 1963 , Smirk & Hodge 1963 . In a total of 173 deaths which occurred among approximately 700 cases attending Smirk's hypertensive clinic, no death was due to peptic ulcer (Smirk 1965, personal communication) .
ExperimentalProduction ofGastric Ulcer by Induced Myospasm
Experimental production of gastric ulceration is difficult, especially in the dog. More than a hundred methods have been described but in most cases ulceration occurs only rarely and unpredictably. Ever since Virchow's theory (1853) that peptic ulceration is due to local ischemia, numerous attempts have been made to produce experimental ulcers by interference with the gastric circulation.
A new technique has been developed to produce ulcers experimentally in dogs by the induction of a local increase in contractility of the gastric musculature resulting from electrical stimulation with implanted electrodes (Bennett et al. 1971) . Gastric ulceration has occurred in the region of the local muscle spasm (Qvist et al. 1974) . It is suggested that ulceration is due to acid-pepsin digestion of gastric mucosa whose vitality has been impaired by relative ischrmia or venous congestion due to occlusion of vessels traversing the spastic muscle layers (Fig 1) .
Surgical ReliefofMyospasm
If myospasm is an important factor in the etiology of peptic ulcer, then conservative operations should include means to provide permanent relaxation of muscle in the ulcer-bearing region. This is achieved to a certain extent by vagotomy, which causes generalized gastric hypotonus. Some permanent relief of muscle tension is also provided by the Finney pyloroplasty (1902) and by the extramucous pyloromyotomies of Ramstedt (1912) and Martin & Burden (1928) .
In the Heineke-Mikulicz pyloroplasty (Mikulicz 1888) muscle tension is not relieved, and indeed the transversely-sutured longitudinal muscle fibres may actually cause narrowing of the lumen (Fig 2) . It is of interest that Moynihan (1923) spoke unfavourably of the Heineke-Mikulicz operation and that both he and Wilkie (1929) employed the sub-pyloric gastroduodenostomy of Jaboulay (1892). MucosalPyloroplasty A completely satisfactory permanent relaxation of muscle tone in the pyloric region can be obtained by the use of mucosal pyloroplasty (Qvist & Fox 1969) . The anterior part of the pylorus and adjacent muscle and fibrous tissue are excised and only the mucosa is sutured transversely. The bare area of mucosa is covered with omentum (Fig 3) . Permanent relaxation of the pyloric area after mucosal pyloroplasty has been demonstrated by radiography (Fig 4) and in a few cases of recurrent ulcer treated by Billroth I gastrectomy ( Fig 5) .
Mucosal pyloroplasty may provide the additional advantage of diminishing the antral distension stimulus to gastric secretion. It was demonstrated experimentally by Harkins et al. (1954) that of the various gastric drainage procedures pyloroplasty was the most advantageous in diminishing stimulation of the hormonal phase ofgastric secretion. Since this stimulus is mediated by antral motility (Dragstedt et al. 1953) , pyloroplasty without muscle closure may be even more effective in diminishing the hormonal output.
Functional Muscle Disorders in Alimentary Tract
There are numerous well-recognized disorders of muscle function in the alimentary tract in which primary gross anatomical changes are absent although in some cases ganglion abnormalities may be present. These functional muscle disorders include: achalasia of cricopharyngeus (pharyngeal pouch), corkscrew (ripple) cesophagus, achalasia of cardia, cesophageal reflux, pylorospasm, appendicular colic, diverticulosis, irritable colon, megacolon, neurogenic ileus, biliary dyskinesia (spasm of sphincter of Oddi).
Muscle dysfunction may be hypotonic or hypertonic, and spasmodic or continuous. It is reasonable to consider that the cause may be central (psychosomatic) or peripheral (dietetic; reflex). It has been suggested that a whole variety of spasmodic disorders in the alimentary tract may be due to fat intolerance (Childs 1972) .
In many of these functional disorders secondary anatomical and pathological changes may develop but the primary lesion is essentially a physiological disturbance. Thus these disorders may be regarded as diseases primarily of morbid physiology.
In some of these disorders recurrent or persistent dysfunction, especially that associated with myospasm, may give rise to gross anatomical or pathological changes; e.g. in diverticulosis the primary lesion is associated with muscle spasm and is followed in some cases by the secondary changes of diverticulitis (Morson 1963) . It is suggested that peptic ulcer may be the secondary result of a localized primary spasmodic disorder of gastric or duodenal musculature in cases where the vitality of the mucosa has been impaired by occlusion of vessels traversing the muscle layers.
Summary
(1) It is suggested that local muscle spasm is an important factor in the genesis, symptomatology and pathology of peptic ulcer and supporting evidence is presented.
(2) Gastric ulcers have been produced experimentally by the induction of local muscle spasm using implanted electrodes. It is suggested that devitalization of the mucosa results from relative ischmmia or from venous congestion due to occlusion of vessels traversing the muscle layers.
(3) Surgical relief of myospasm is an essential part of conservative surgery for chronic duodenal ulcer. Permanent relaxation of muscle may be obtained by pyloroplasty without muscle closure (mucosal pyloroplasty).
(4) It is suggested that chronic peptic ulcer is a secondary result of a primary disorder of morbid physiology comparable to other functional muscle disorders of the alimentary tract.
